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Summary
This experiment was conducted to examine the fermentation quality of fermented total mixed rations (TMR) 
ensilaged using unused resources under various physical and chemical conditions, and the aerobic stability after 
the opening silo. Fermented TMRs were made under different water contents and dried feed density, different 
numbers of materials which were same water soluble contents (WSC) as dry matter basis, and organic acids or 
ethanol supplementations. As a result, all TMRs were high fermentation quality with more than 85 points in Flieg’s 
and V-scores. In the aerobic stability that was judged by a temperature rise after having opened silo, an aerobic 
deterioration was hard to occur in case of water content was less than 55% and dried density of feed material was 
more than 300 kg/m3. If WSC content was approximately 13% as dry matter basis, an aerobic deterioration seemed 
to be hard to occur regardless of the numbers of material. In addition, from the results of experiment to add 
various additives at storage and after washing to be opened, an aerobic deterioration was controlled when acetic 
acid and propionic acid were added. Furthermore, it was thought that it was effective to prepare fermented TMR in 
order to control an aerobic deterioration when it was stored for more than one month. It was considered that when 
fermented TMR was stored for more than one month, an aerobic deterioration was hard to occur because the 
nourishment source which was necessary for an aerobic deterioration decreased owing to the ingredients such as 
starches of glucose and starch were consumed during the storage. An advance of aerobic deterioration in 
fermented TMR was not seemed to relate with pH and the VBN/T-N ratio.
Key words：  aerobic deterioration, control factors, fermentation quality, fermented total mixed ration, 
temperature rise, unused resources
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　 発 酵TMRの 品 質 の 実 験 結 果 は，JMP®10（SAS 













































































8素材 4素材 6素材 8素材




4素材 12.5 12.5 0.0 0.0 0.0 62.5 0.0 12.5
6素材 12.5 12.5 20.8 20.8 0.0 20.9 0.0 12.5
8素材 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
水分（％） 12.2 14.8 13.2 12.0 8.2 11.5 11.8 4.0 − 45.0 45.0 45.0
粗タンパク質（乾物％） 5.4 8.8 18.1 16.8 27.0 9.6 14.7 0.0 13.1 7.8 11.0 12.6
粗脂肪（乾物％） 2.1 3.2 4.9 21.0 0.6 1.0 2.8 0.0 4.7 1.3 6.3 4.3
NFE3（乾物％） 42.8 85.6 60.2 43.4 56.6 64.3 65.9 0.0 57.7 56.2 51.0 52.5
WSC4（乾物％） 8.3 19.4 15.5 17.7 2.5 15.5 24.0 0.0 14.6 13.1 13.6 12.9
粗繊維（乾物％） 32.3 0.8 10.9 8.8 11.5 19.5 11.3 0.0 17.2 16.3 12.3 11.9
NDFom5（乾物％） 63.1 − 42.7 28.3 27.5 48.7 42.5 0.0 29.8 − − −
ADFom6（乾物％） 39.2 − 14.1 11.7 15.9 24.6 7.1 0.0 15.4 − − −
粗灰分（乾物％） 17.4 1.6 5.9 10.0 4.3 5.7 5.3 100.0 7.3 18.4 19.4 18.7
Ca（乾物％） 0.30 0.04 0.14 0.03 0.40 0.94 0.34 30.00 0.52 4.4 4.0 4.3
TDN7（乾物％） 42.9 94.9 72.3 91.5 88.1 76.0 80.5 0.0 75.6 64.7 67.1 68.7
１: 日本標準飼料成分表から抜粋（WSCを除く），２: 日本標準飼料成分，分析値および保証成分から算出，３: 可溶無窒素物，







35 45 55 75
pH 5.50a4 4.50b 4.00c 3.90c 0.07 ＊＊5
水分（％） 34.1d 47.5c 53.4b 75.8a 4.6 ＊＊
乳酸（新鮮物％） 0.40c 1.94b 2.79a 1.96b 0.16 ＊＊
酢酸（新鮮物％） 0.11b 0.20a 0.22a 0.22a 0.03 ＊6
プロピオン酸（新鮮物％） 0.00 0.00 0.00 0.00 0.00 NS7
酪酸（新鮮物％） 0.00 0.00 0.00 0.00 0.00 NS
VBN/T－N3（％） 1.03b 3.87a 4.23a 5.17a 0.33 ＊＊
エタノール（新鮮物％） 0.54a 0.27b 0.13b 0.10b 0.04 ＊＊
フリーク評点 98.3 90.0 100.0 100.0 3.0 NS
V－score 100.0 96.6 99.8 99.0 1.2 NS
１:  Total Mixed Ration, ２:  Standard Error of Means, ３:  Volatile Basic Nitrogen/Total Nitrogen, ４: 異符号間に





200 300 400 500
pH 4.30a 4.10b 4.00c 4.00c 0.00 ＊＊
水分（％） 48.8 47.4 48.5 47.7 0.30 NS
乳酸（新鮮物％） 2.26b 2.67b 2.93a 2.90ab 0.06 ＊＊
酢酸（新鮮物％） 0.34a 0.28c 0.30bc 0.31ab 0.01 ＊＊
プロピオン酸（新鮮物％） 0.00b 0.01a 0.00b 0.00b 0.00 ＊＊
酪酸（新鮮物％） 0.00 0.00 0.00 0.00 0.00 NS
VBN/T－N（％） 3.93 3.93 3.67 3.63 0.65 NS
エタノール（新鮮物％） 0.41a 0.30ab 0.28ab 0.25b 0.03 ＊
フリーク評点 100.0 96.7 100.0 100.0 1.7 NS







pH 4.30a 4.10b 4.00c 0.00 ＊＊
水分（％） 45.7 46.6 47.8 0.40 NS
乳酸（新鮮物％） 0.12c 1.31b 1.65a 0.05 ＊＊
酢酸（新鮮物％） 0.06c 0.31a 0.21b 0.01 ＊＊
プロピオン酸（新鮮物％） 0.00 0.00 0.00 0.00 NS
酪酸（新鮮物％） 0.00 0.00 0.00 0.00 NS
VBN/T－N（％） 1.80c 2.97a 2.23b 0.08 ＊＊
エタノール（新鮮物％） 0.20b 0.29a 0.29a 0.02 ＊
フリーク評点 86.0b 100.0a 100.0a 1.8 ＊＊

































































乳酸1 酢酸2 プロピオン酸3 エタノール4 無添加 乳酸1 酢酸2 プロピオン酸3 エタノール4 無添加 添加物 期間 添加物×期間
pH 3.73b 4.07ab 4.00ab 4.37a 4.20ab 3.87ab 4.03ab 4.03ab 4.07ab 4.17ab 0.05 ＊ NS ＮＳ
水分（％） 55.3c 54.0c 55.9c 54.7c 52.9c 58.0b 57.7b 58.2b 57.1b 61.2a 0.5 NS ＊＊ ＊
乳酸（新鮮物％） 3.23a 2.40a 2.90a 0.78b 2.77a 3.11a 2.77a 2.90a 2.96a 2.53a 0.14 ＊＊ ＊ ＊＊
酢酸（新鮮物％） 0.11cd 0.88a 0.27bcd 0.09d 0.37bc 0.31bcd 0.51b 0.38bc 0.33bcd 0.39b 0.02 ＊＊ NS ＊＊
プロピオン酸（新鮮物％）0.00b 0.00b 0.16a 0.00b 0.00b 0.00b 0.00b 0.12ab 0.00b 0.00b 0.01 ＊＊ NS NS
酪酸（新鮮物％） 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NS NS NS
VBN/T－N（％） 1.33f 2.27def 2.50de 1.97ef 3.07cd 3.73bc 4.70ab 5.50a 4.53ab 5.37a 0.09 ＊＊ ＊＊ ＊＊
エタノール（新鮮物％） 0.42c 0.33d 0.23e 1.31a 0.25e 0.19ef 0.13f 0.14f 0.82b 0.19ef 0.01 ＊＊ ＊＊ ＊＊
フリーク評点 100.0a 93.3b 98.3a 100.0a 100.0a 100.0a 100.0a 100.0a 100.0a 100.0a 0.3 ＊＊ ＊＊ ＊＊
V－score 100.0a 94.7d 98.3abc 100.0a 98.6abc 99.2ab 97.6abc 96.7cd 99.0abc 97.3bc 0.2 ＊＊ NS ＊＊
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